A novel protein in Photosystem II of a diatom Chaetoceros gracilis is one of the extrinsic proteins located on lumenal side and directly associates with PSII core components.
The gene encoding a novel extrinsic protein (Psb31) found in Photosystem II (PSII) of a diatom, Chaetoceros gracilis, was cloned and sequenced. The deduced protein contained three characteristic leader sequences targeted for chloroplast endoplasmic reticulum membrane, chloroplast envelope membrane and thylakoid membrane, indicating that Psb31 is encoded in the nuclear genome and constitutes one of the extrinsic proteins located on the lumenal side. Homologous genes were found in a red alga and chromophytic algae but not in other organisms. Genes encoding the other four extrinsic proteins in C. gracilis PSII were also cloned and sequenced, and their leader sequences were characterized and compared. To search for the nearest neighbor relationship between Psb31 and the other PSII components, we crosslinked the PSII particles with the water-soluble carbodiimide, 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide, and found that Psb31 directly associates with PSII core components through electrostatic interaction, suggesting that the novel Psb31 protein is one of the extrinsic proteins constituting the functional oxygen-evolving complex of C. gracilis PSII.